USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC(11-20)

Table 1
Layer Thickness Carrier concentration (cm'3)
p-Aly¢7Gag 93N cladding layer 106 0.5um 5x 10"
undoped Ing ;Gag oN/Ing o,Gay ogN triple quantum wefls0 5 well 4nm/barrier 4nm |
n-Aly 47Gag 93N cladding layer 104 lum 5x 10"
n-GaN base layer 103 4um 1x10"
undoped AIN initial layer 102 380nm
SiC substrate 101
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USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC(11-20)

Table 2
v | SiC substrate |overgrown AIN layerl poly-type matching | crystal quality I device performance
This invention 4H- a-face 4H- a-face . Yes Excellent Good
compared example 6H- a-face 2H- a-face No Poor Bad
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USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC(11-20)

Table 3
Layer Thickness Carrier concentration (cm™)
p-Alyg;Gag 93N cladding layer 1207 0.5um 5x 10"
undoped Iny ;Ga, ¢N/Ing ,Gay 05N triple quantum \i'elis 06 well 4nm/barrier 4nm
n-Aly ¢7Gag 93N cladding layer 1205 Ipum 5x 10"
n-GaN base layer 1204 4um 1x 10"
n-GaN seed layer 1203 lym 1x 10"
undoped AIN initial layer 1202 380nm
SiC substrate 1201
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USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC(11-20)

Table 4

(a) on n-type 4H-SiC(11-20)

Layer Thickness Carrier concentration (cm™)
p-Aly;GaggsN claddinglayer 1 3 0 4 0.5um 5x 10"
undoped Iny ;Gay gN/Ing 0;Gag ¢gN triple quantum vlvegso ; well 4nm/barrier 4nm
n-Alj o;Gag 3N cladding layer 1302 lpm 1x10"®
n-AlysGag sN initial layer 380nm 1x10"%

SiC substrate 1301

(b) on p-type 4H-SiC(11-20)

Layer Thickness Carrier concentration (cm'3)
n-Aly;Gage;N claddinglayer 1 3 0 2 0.5um 5x10"7
undoped Ing ;Gay oN/Ing 4, Gag 95N triple quantum1w§118 3 well 4nm/barrier 4nm
p-Alp7GaggsN cladding layer 1 3 0 4 Ium 1x10"®
p-AlysGag 5N initial layer 380nm 1x10"

SiC substrate 1309
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USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC(11-20)

Table 5

(a) on n-type 4H-SiC(11-20)

Layer Thickness Carrier concentration (cm'3)
p-GaN contact layer 1405 5Snm 1x10"
p-Algy,5Gag 55N cladding layer 1404 0.5um 5x 10"
undoped Ing gy 410.15Gag gsN/Aly 1sGag gsN triple quantuin l\ive(%ls'3 well 2nm/barrier 5Snm
n-Alg,5Gag 55N cladding layer 1402 lum 5x10"7
n-Aly sGag N initial layer © 380nm 1x 10"
SiC substrate 1401

(b) on p-type 4H-SiC(11-20)

Layer Thickness Carrier concentration (cm™)
n-Alg,5Gag 45N cladding layer 1402 0.5pum 5x10"
undoped Ing 410.15Gag 8sN/Aly 15Gag gsN triple quannllm4w(%n§5 well 2nm/barrier Snm
p-Alj25Gag 75N cladding layer 1404 lum 5x 10"
p-Al, sGagsN initial layer 380nm 1x10"
SiC substrate 14009
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USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC(11-20)

Table 6
Layer Thickness Carrier concentration (cm™)
n-Aly,5Gag 73N layer 1505 15nm 2x 10"
undoped Aly,sGa, ;5N layer 1504 5nm
undoped GaN layer 1503 4um
undoped AIN initial layer 1502 380nm
SiC substrate 1501
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